In spite of the improvement of nutrition education and the realization of the importance of healthy dietary patterns, the prevalence of unhealthy dietary patterns is still increasing among vulnerable groups (e.g. women and children). Therefore, healthy nutrition education is needed to increase low income families knowledge about healthy food choices. The purpose of this study was to evaluate clients satisfaction of nutrition education methods (individual counseling, interactive notebooks, and online nutrition education) used by the Women, Infants, Children (WIC) program in Manhattan, Kansas, to educate pregnant women, postpartum women and caregivers for children. A cross-sectional survey of 100 clients was conducted using selfreported questionnaire. The WIC staff assigned clients with high risk to individual counseling, whereas clients with low risk assigned to interactive notebooks, online education, or individual counseling. The clients received two nutrition education sessions during the certification process.
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The health department provides a variety of programs and health services that differ by eligibility and cost. These services included: One of the main services that the Riley County Health Department (RCHD) provides is the WIC program. WIC is a supplemental nutrition program designed to improve pregnancy outcomes, promote the health of pregnant, and delivered women, infants and children under the age of five. This can be achieved through the four core services including nutrition and health education, health care referrals, checks to buy healthy foods, and breastfeeding support. Figure 2 clarifies the staff and their position at Riley County Health Department. 
Chapter 2 -Introduction
The most important risk factor that attributes to different chronic diseases such as cancer, cardiovascular diseases (CVD) and diabetes mellitus type II is unhealthy dietary intake.
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Conditions such as CVD and obesity that are responsible for morbidity can be controlled when people change their eating behaviors. Unhealthy dietary patterns are common over all socioeconomic groups, but the highest prevalence is among people with a low socioeconomic status (SES). 6 Low SES groups consume fewer fruits and vegetables and have a higher intake of calories. 7 The differences in socioeconomic status that are related to dietary intake contribute to variances in some diseases like cardiovascular disease (CVD) and some forms of cancer. 8 In spite of the improvement of nutrition education and the realization of the importance of long term healthy dietary patterns, the prevalence of unhealthy dietary patterns is still increasing. Therefore, existing healthy nutrition education interventions must be created and improved. Because unhealthy dietary patterns are more prevalent among vulnerable groups (e.g.
women and children), it is important that nutrition education services are provided for these groups. 9 Based on this importance, the WIC services aim to improve the health of clients. One of the most important WIC services is nutrition education. Nutrition education has been defined as -Emphasis on the relationship between nutrition, physical activity, and health with special emphasis on the nutritional needs of pregnant, postpartum, and breastfeeding women, infants and children under five years of age.
-To assist the individual who is at nutritional risk in achieving a positive change in dietary and physical activity habits, resulting in improved nutritional status and in the prevention of nutrition related problems through optimal use of the WIC supplemental foods and other nutritious foods.
-Promote and support exclusive breastfeeding as the standard infant feeding practice.
Breastfeeding has been shown to have significant advantages for women and infants.
One of the primary tasks for WIC agencies is to develop nutrition education strategies that support these nutrition education goals. To assist and support the continuity of Revitalizing Quality Nutrition Services (RQNS) in WIC, effective nutrition education must be delivered through specific methods to achieve the nutrition education goals. RQNS is designed to enhance and strengthen the effectiveness of WIC nutrition services. Most studies have shown that WIC needs to strengthen its nutrition education component, adopt a more behavioral approach in nutrition counseling, be more client-oriented, and focus on healthy behaviors for life.
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The Riley County WIC program offers nutrition education in three methods, including:
-Online education: One of the most important ways that nutrition education is provided to WIC participants is the internet education method which allows clients the opportunity to perform their learning at their convenience. The online education through Wichealth.org is an interactive nutrition education website designed and developed to help WIC clients change their behaviors based on their desire to make change. Through the website the clients can learn a lot of healthy nutritional information to modify their eating behaviors.
The clients who complete a learning module on the website get a certificate that is used to help the dietitian staff at the local agency to follow up with them.
-Interactive notebooks: Different teaching aids such as pamphlets and posters are utilized for nutrition and breastfeeding education to reinforce clients understanding. The educational message can be enhanced through the pamphlets. They are to be used to supplement the nutrition education provided by local agency staff.
-Individual counseling: Through this method, the dietitian staff uses their critical thinking skills and professional judgment, and they take into account the clients' interests, risk and abilities when developing nutrition education messages. Providing nutrition education through one-on-one counseling integrates behavior change methods that affect clients to improve their health and nutritional behavior. It is worth mentioning, that there are many counseling methods that fit with clients' needs. However, in order to maintain the positive behavior change, the approach must be interactive.
Overall, the purpose of this project is to evaluate the effectiveness of nutrition education for WIC service clients through three different methods (online resources, interactive notebooks, and individual counseling) to determine which method has higher satisfaction scores.
Chapter 3 -Providing effective nutrition education through the WIC program
The Many studies have been performed on the effectiveness of nutrition education. A number of interventions have been demonstrated that nutrition education which addresses behavior change are more likely to achieve the nutrition education goals than nutrition education interventions that are based on dissemination of information such as lectures and handouts. 13 The effectiveness of nutrition education interventions are measured by behavior change. Although the ultimate goal is behavior modification, it is essential to take into account the importance of affecting the precursors to behavioral changes and measuring those when evaluating nutrition education in the WIC program. Also, follow up is an important step to determine whether a change in client behavior has taken place, because the follow up provides dietitians with opportunities to reinforce the nutrition education message and maintain a positive behavior. 14 Current studies recommend using different educational theories and/or models to achieve more effective nutrition education intervention regardless of the delivery method or medium used.
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Elements of an Effective Nutrition Education Contact / intervention:
As mentioned before, providing effective nutrition education should elicit a behavior change that will support the client to improve their nutritional status, change life style, and prevent nutrition related problems, regardless of the delivery medium. Effective nutrition education intervention should be understood by the clients and take into account their sensitive cultural norms, educational and environmental limitations, and WIC requirements. 16 There are six elements taken into account when providing effective nutrition education to clients in the WIC program as illustrated in Figure 3 . o Delivery Medium :
The WIC program uses multiple delivery media methods to provide nutrition education that creates opportunities for clients' interaction and feedback. Because the clients have different skills, interests, and abilities, they can employ a delivery medium that fits with their needs and wants.
o Reinforcement of Nutrition Education:
Teaching aids such as pamphlets, newsletters, bulletin boards, videotapes, and take-home activities provide an opportunity for nutrition education messages to be repeated. These reinforcements can be used to support and enhance the nutrition education contacts.
However, many studies have pointed out that the use of reinforcements independent of other nutrition education elements is not considered to be effective and should not be considered as a nutrition education intervention. 
Low and High Risk Nutrition Education (Secondary Nutrition Education):
At least one secondary nutrition education contact must be provided to all clients during each certification period. WIC uses many ways to deliver secondary nutrition education such as individual counseling, self-study, interactive group education, and web-based education. The method that is used to provide secondary nutrition education should include effective nutrition education concepts and behavior change theories that motivate the clients to change their behavior. 17 "Secondary nutrition education contacts are the nutrition education visits offered between the certification visits. These visits are referred to as low risk and high risk nutrition education." 18 At the certification visit, the WIC staff performs a nutrition assessment of the client to identify the kind of risk (high or low level). Regardless of the method used to provide secondary nutrition education, the secondary contact must be developed to recognize the different cultural and language needs of the clients.
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There are two methods of documenting secondary nutrition education for WIC participants
This is used to record the completion of secondary nutrition education offered to the clients with low risk. An individual secondary nutrition education (Nei) appointment is scheduled for low risk clients to meet individually with the RN or RD.
The NE+ appointment is scheduled for low risk clients to use other delivery methods of secondary nutrition education such as self-study notebook, online education (wichealth.org). The Clerk, RN, or RD has the authority to document completion of this appointment. The WIC staff assigns an appropriate self-study nutrition education topic based on client nutritional status.
When WIC uses wichealth.org computer lessons, clients are given access information.
 Nutrition Education -RD:
The nutrition education-RD is used to document completion of an individual secondary nutrition education that is offered to clients with high risk. Only a Registered Dietitian has the authority to perform secondary nutrition education for the client with high risk. An International
Board Certified Lactation Consultant (IBCLC) who is not a RD has the authority to perform high risk nutrition education appointments for a breastfeeding woman or infants who are at risk due to breastfeeding problem. "High risk clients are defined as those clients having one or more high-nutrition risk factors, or to whom the professional discretion high risk has been assigned". 19 Clients assigned as high risk; have a red HR after their name on the client home page. However, clients assigned by professional discretion high risk have a red PDHR on the client home page. 17 When the clients are scheduled for NEI, NE+, or RD appointment, the WIC staff encourages the clients to complete secondary nutrition education. In case of clients who reject completing secondary nutrition education (NEI, NE+, and RD appointment), WIC policy states that the food checks may not be withheld from the clients. Sometimes the clients are not able to attend the high or low risk nutrition education appointment; in this case the client has the authority to choose a caregiver to attend the appointment. 17 It is an alternate plan to make sure that the nutrition information will reach the clients. 
Role of Behavior Change Theories
Generally, the success of effective public health and health promotion programs require behavior change at many levels (e.g., individual, organizational, and community). Not all organizations that provide health services are equally successful. However, an understanding of targeted health behaviors and environmental context are the most important steps to achieve the desired outcome. 20 Therefore; health behavior theory could play a significant role throughout the program planning success. Theory provides the health professionals with feedback for studying problems, developing appropriate interventions, and evaluating their success. 21 In this study we used the Transtheoretical Model (TTM). 21 Below is the description for Transtheoretical Model (TTM).
Stages of Change (Transtheoretical Model)
Stages of change and the processes of change are the key parameters for this model. The stages identify when behavior change occurs and the processes identify how people make behavior changes. These stages are classified as pre-contemplation, contemplation, preparation, action, and maintenance. Based on this model, people shift from no motivation to change through gradual steps of planning adopting a behavior, preparing to do it, initiating the behavior, and finally reaching a stage of regular performance. 22 In this study, the Stages of Change constructed from the Transtheoretical Model were used to identify the readiness of clients to change their behavior. The clients, who were assigned to use the online nutrition education method, were awarded a certificate after completing the WIC lesson. The purpose of the wichealth.org is to determine stage of change for the clients who were assigned to use online education method. When the clients completed the lesson, the system automatically asked them a series of questions to determine the stage of change. Based on their answers, they are directed to educational and skills links targeted to address their stage of readiness. After seeing the learning materials, clients may be asked additional questions to determine if they are ready to make progress to the next stage. If the clients do progress, then they will be provided with new learning materials to advance in their readiness of behavior change.  Are you trying to continue to eat fruits and veggies and find more ways to keep increasing fiber in your family is diet? (Maintenance).
Getting feedback from clients can help the WIC staff determine where the client is on the continuum of change and to develop nutrition education programs appropriate to their needs and wants. This model has been demonstrated to be a valuable model in discontinuation of addictive behaviors and has been implemented successfully to other health promoting behaviors. 24 The
Transtheoretical model components are depicted in Table 4. 25 
Chapter 4 -Methodology Purpose
The purpose of this study was to review and evaluate the effectiveness of nutrition education methods used by WIC office and to learn which one has a higher satisfaction scores.
Study Design
This study was approved by the Institutional Review Board at Kansas State University for research involving human subjects. The survey was developed in consultation with preceptors at Riley County Health Department. There are three methods of nutrition education in this project (individual counseling, online education, and interactive notebooks). Three surveys were designed, distinguished by the color. For instance, the green survey was used by online clients, the blue survey was used by notebooks clients, and the yellow survey was used by individual counseling clients. The dietitian staff assigned the clients to the specific nutrition education method. Everyone who participated in a NE+ or Nei got a survey. For those clients who were assigned to use the online method, the clerk or dietitian gave the clients access information to log in. When the clients completed the WIC lesson, they had to print their certificate to acknowledge their completion and return it to the WIC office to follow up with the dietitian. Clients who were assigned to use the interactive notebooks completed a short quiz and returned the quiz to the clerk when they finished, at the office.
Every survey included two parts; Part A contains questions to identify which nutrition education method has a higher satisfaction scores. Four response categories for the client satisfaction questions were: 1= Disagree, 2= Strongly Disagree, 3= Agree, 4= Strongly Agree.
Part B involves questions related to demographic information. The survey was given to clients after they completed their nutrition education appointment and it took approximately five minutes to complete. A short paragraph at the beginning of the survey included directions on how to complete the survey which asked participants to not identify who they were. It also stated that their responses would be strictly confidential, detailed the importance of the study, and included the Terms of Participation which detailed essential elements required of informed consent, thus an additional consent form was not used.
Participants were also informed that the results of the study would be available to them at the WIC office by the December. 2014. The results for participants will be in the form of a one page executive summary.
The surveys of NE+ appointments were distributed by the WIC clerk. The clerk would ask the client to complete the nutrition education assigned by the dietitian and then upon completion the clerk would ask them to complete the survey corresponding to the education method they just utilized. The dietitians distributed the surveys to clients who had Nei appointments. The dietitian would ask the client to complete the survey once the appointment was complete.
After the surveys were collected, they were separated into three categories (individual counseling, online education, or interactive notebooks). The data was then entered into Microsoft Excel spreadsheets. Every nutrition education method had its own separate data sheet. The data was then exported into SAS statistical software. Descriptive statistics and ANOVA test was used to examine the effectiveness of different methods of delivering tailored nutrition education. The survey questions are shown in the Appendix A.
Results
The study examined if the nutrition education effectiveness mean is higher for one of these education methods than others. The main elements of this statistical model are specified as: 2. Experimental Units (EU): is the smallest unit to which a treatment is assigned, in this study the WIC clients are the experimental unit.
3. Replication: for this study the number of EU per factor level specified as 40, 40, 20 for the online, notebook, and individual counseling, respectively. Corrected Total 99 829.4400000
Statistical Hypothesis
As shown in Table 6 the p-value based on Kuehl's table is 0.0494. Since, the p value is less than 0.05 we conclude there is significant difference between the mean client satisfaction scores. At least one of the three nutrition education methods for WIC clients (individual counseling, notebook, and online education) is different from the others. Based on the one way ANOVA Table 6 , there is evidence for method differences. But until this step, it couldn't be determined as the source of difference. Therefore, Turkey's Pairwise Comparison was implemented to compare each method mean with each of the other method means. The Pairwise Comparisons hypothesis for Tukey's test is:
Based on the p-value (0.0149) for the Tukey Pairwise Comparisons test we conclude upon evidence for a significant difference in nutrition education effectiveness between individual counseling and online method, at a 5% Type I error rate. However, for online and notebooks nutrition education methods there is no difference between them, neither between notebooks and individual counseling nutrition education methods since the p value is higher than 0.05.
Discussion and Limitations
This study was implemented to examine the effectiveness of three common nutrition education methods provided to the WIC clients. These methods are individual counseling, notebook, and online education.
Recruitment of participants and data collection occurred from July 2014 to September 2014 by the WIC office at the Riley County Health Department in Manhattan, Kansas. WIC staff invited all eligible clients to participate in the study. A total of 100 clients aged 14 to 45 years old participated. 54% of participating clients were between 25 to 34 years old (Figure 4 ), 78%
were white (Figure 7) , the majority of the participants were female (95%) Figure 8 In this study, the WIC staff determined the stage of change for those clients who were assigned to use individual counseling and interactive notebooks but for those clients who were assigned to use the online education method, the system automatically determined the stage of change. As shown in Table 8 , looking at client satisfaction versus learning outcome, we concluded that the clients like to use individual counseling and interactive notebooks but they learned more through the online education method.
There are some limitations that should be taken into account when interpreting the findings from this study. First, the data analyzed in this study were not the most representative especially for the individual counseling nutrition education method because there were only 20 samples collected which might affect the result of the study. Second, information provided by family members might not be accurate. Third, for the clients who were assigned to use the online nutrition education method, the system automatically determines the stage of change participants are in. However, for clients who were assigned to use notebooks and individual counseling methods the stage of change was determined by the dietitian. Finally, there is no follow up to assess behavior change of the clients from one appointment to the next.
Conclusion
In this study, individual counseling nutrition education method had significantly higher satisfaction scores than online and notebooks methods. This may suggest that those clients who selected to use individual counseling nutrition education were more likely to be satisfied than clients who used notebooks and online nutrition education methods. Using this method of intervention may be an effective tool to encourage changes in dietary patterns for WIC clients.
Therefore, I recommend using individual counseling as an effective approach in nutrition education delivery for WIC clients.
Future study could focus on evaluating the effectiveness of nutrition education methods on behavior change for WIC clients. In addition, future research should investigate effect of demographics information on nutrition education methods.
Chapter 5 -Experiences and Academic Application
Before 
Appendix-A Online education Questionnaire:
The WIC office and Kansas State University are conducting a survey to evaluate the effectiveness of nutrition education for WIC (Women, Infant, and children) clients in Manhattan.
We would like to ask you to participate in this survey.
Directions: This survey is designed to find out about what you know, think, and like about nutrition education tools WIC uses. The survey will take 5 minutes. Check the box to your response to each question. All of your responses will be held strictly confidential. Please do not write your name anywhere on this survey. After the study, the result will be available in the WIC office at your next appointment.
TERMS OF PARTICIPATION: I understand this project is research, and that my participation is completely voluntary. I also understand that if I decide to participate in this study, I may withdraw my consent at any time, and stop participating at any time without explanation, penalty or loss of benefits, or academic standing to which I may otherwise be entitled.
On a scale of 1-4 rate the following nutrition education tools using the description below. The WIC office and Kansas State University are conducting a survey to evaluate the effectiveness of nutrition education for WIC (Women, Infant, and children) clients in Manhattan.
TERMS OF PARTICIPATION: I understand this project is research, and that my participation is completely voluntary. I also understand that if I decide to participate in this study, I may withdraw my consent at any time, and stop participating at any time without explanation, penalty, or loss of benefits, or academic standing to which I may otherwise be entitled.
On a scale of 1-4 rate the following nutrition education tools using the description below. 
